11 PREVENTIVE MAINTENANCE 


The CLISIS remote tilting table, as any other technical apparatus, must be carefully used and 
needs periodical maintenance as specified in the technical documentation. 


Mecall srl is responsible for the safety of its products only in case their maintenance, 
repairing or modification is carried out by Mecall or by personnel authorized by Mecall 
srl. 


Mecall srl denies any responsibility for improper operation, damages or dangerous 
situations caused directly or indirectly by non-respect of maintenance schedules. 


IMPORTANT NOTE: 


The expected lifetime of the table is 10 years when maintenance is properly carried out 
following the instructions contained in this section and in the Unit Service Documentation. 


11.1 USER MAINTENANCE 


It's a good practice to survey on the following items: 

Handgrips: 

They are intended to keep the patient's hands away from potentially dangerous positions. 
It's a good practice to leave them in place, and adjust and fix them for each patient. 
Miscellany: 

The operator must daily check that all the security and signaling circuits are fully operative. 


The protection against electrical shocks has been realized grounding all the metal 
covers of the unit. 


Therefore it is imperative to check periodically the proper operation of the grounding system 


of the examination room in which the CLISIS remote tilting table has been installed according 
with the regulations in force. 
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11.2 CLEANING AND DISINFECTION 

Make sure that the table is completely disconnected and that the emergency switches have 
been activated, before starting any cleaning operations. 

Make sure that no liquid can get into the unit. 


Do not use water. 
Water can short-circuit the electrical installation and cause corrosion to mechanical parts. 


Painted parts can be cleaned with rags and products for cleaning plastic materials; after 
cleaning give a finishing touch with a dry rag in whole. 


Do not use acid or abrasive products. 


Clean chrome-plated parts only with a dry rag in whole. 
Use a wax that can be found on the market. 


All the unit parts, including accessories and connection cables, should be disinfected only in 
surface using a gaseous disinfectant. 


For safety reasons do not use spray disinfectants. 


In case of disinfecting of the whole examination room, take care to cover the unit using 
plastic sheets. 


In case of use of disinfectants, follow carefully the instructions reported for operations in 
explosion hazard. 


WARNING: 


This equipment is not classified as anaesthetic-proof and may ignite inflammable 
anesthetics. 


Flammable agents used for skin cleaning or may also produce an explosion hazard. 
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11.3 PREVENTIVE MAINTENANCE - SCHEDULE 


In order to ensure the maximum safety level for the patient and the operator it is absolute 
necessary that the unit is periodically checked by a Mecall Authorized Service team in order 
to maintain unchanged the original level of safety. 


Mechanical parts such as chains, wires, ball bearings, etc. make part of this type of equipment, 
which need regular inspections. 

It is recommended to check frequently the conditions of the wires and in any way not to exceed 
six months between checks. 

Checks should be made at shorter time intervals in case the equipment is intensively used. 
Special modifications or maintenance must be made exclusively by the manufacturer or by 
expressly authorized personnel. 


Table 11.1 list minimum preventive maintenance requirements to be performed by a qualified 
technician or engineer. 


The actual maintenance schedule at one particular site may deviate from the schedule given 


here depending on equipment operating conditions. Please consult with your service 
representative. 


Table 11.1 


AFTER 15000 EXPOSURES 
OR SIX-MOUNTHLY * 


AFTER 60000 EXPOSURES 
OR ANNUALLY * 


AFTER 200000 EXPOSURES 
OR EVERY TWO YEARS * 


Service procedure see 11.4.1 | Six-monthly Service procedure | Annual Service procedure 
Service procedure see 11.4.2 

Service procedure see 11.4.3 | Service procedure see 11.4.6 Service procedure see 11.4.11 
Service procedure see 11.4.4 | Service procedure see 11.4.7 Service procedure see 11.4.12 
Service procedure see 11.4.5 | Service procedure see 11.4.8 Service procedure see 11.4.13 
Service procedure see 11.4.15 | Service procedure see 11.4.9 Service procedure see 11.4.14 
Service procedure see 11.4.16 | Service procedure see 11.4.10 Service procedure see 11.4.18 
Service procedure see 11.4.19 | Service procedure see 11.4.17 Service procedure see 11.4.21 
Service procedure see 11.4.20 


* - Whichever comes first 


It is also a good norm that the deputy engineer using the form of the following page records 


each maintenance operation. 


CLISIS 
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tipo di documento Document Id. Rev. 
CLISIS — MAINTENANCE CHECK LIST 003 1.0 


Unit s/n Installation date Installer signature 


Service date Service operation type Engineer signature 
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11.4 PREVENTIVE MAINTENANCE - INSPECTION 


WARNING 


THE OPERATIONS DESCRIBED HEREAFTER MIGHT REQUIRE THE USE OF X-RADIATION. 
IN SUCH A CASE THE OPERATORS ARE REQUESTED TO TAKE ALL THE NECESSARY 
PRECAUTIONS IN ORDER TO AVOID ANY TYPE OF EXPOSURE WHETHER DIRECT OR 
INDIRECT. 


11.4.1 GENERAL 


A 


Check for external damage; investigate if necessary. 

2. Operate all unit movement; investigate any strange noise (squealing, scraping,) 
emanating from the system. 

3. Remove the rear cover of the unit tilting assembly and check that there no oil leakage 
from the gearbox assembly. 

4. Check that the bolts fix the unit to the floor or to the base plate are tighten. In the 
negative tighten them. 

5. Remove the main beam rear cover to access the longitudinal movement transmission 
gearbox. Check that there no oil leakage from the gearbox assemblies. 

6. Check that the SFD mounting screws are properly tighten as described in section 6.3 

7. Check that the tube stand mounting screws are properly tighten as described in section 
6.2 of the manual. 

8. Check that the collimator fixation grains 13 (see section 6.6 ) are properly tighten. 

9. Check that the trunnion rings screws 1 (see section 6.6 ) are properly tighten. 

10. Check that the x-ray tube fixation nuts 6 (see section 9.3 ) are properly tighten. 


11.4.2 END SWITCHES 


1. Operate all table movements and check that the motor stops on the end of the travel 
micro switches. 

2. Inthe negative, replace and/or adjust the faulty micro switch as described in section 
12.3 of the manual. 
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11.4.3 MOVEMENTS DECELERATION AREA CHECK 


1. From the remote console, operate the tilt movement at the maximum speed. 


2. Check that the movement automatically decelerates before touching the +90°/-20° limit 
switch. 


3. In the negative check the tilt potentiometer and sensing circuit calibration as described in 
section 12.2.2. 


4. From the remote console, operate the tube/SFD longitudinal movement at the maximum 
speed. 


5. Check that the movement automatically decelerates before touching the limit switches. 


6. Inthe negative check the column and tomography tower potentiometers and sensing 
circuits calibration as described in sections 12.2.3 and 12.2.4. 


7. From the remote console, operate the tube incidence movement at the maximum speed. 


8. Check that the movement automatically decelerates before reaching the + 40° limit 
positions. 


9. Inthe negative check the tube incidence potentiometer and sensing circuit calibration as 
described in section 12.2.5 


11.4.4 LONGITUDINAL MOVEMENT CLUTCH CHECK 
1. Operate the longitudinal and the tube incidence movement and check that the clutch is 


properly released and enabled switching from one movement to the other. 
2. Inthe negative, adjust the clutch 24V dc power supply as described in section 12.1. 


11.4.5 SAFETY GROUND CONNECTION CHECK 
1. Access CLISIS table line input terminals. 


2. Check that the line cable is firmly fixed by the related fixation clamps. 
3. | Check that the ground cable is firmly connected to the ground terminal. 
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11.4.6 COLLIMATOR LIGHT FIELD/X-RAY FIELD ACCURACY CHECK 
1 Put a cassette loaded with a 24x30 cm film on the tabletop and select the Direct mode. 


2 Set the focus-film distance at 100 cm and project an illuminated field of 20x20 cm 
(measured on the cassette). 


2 Expose and develop the film. 
3. | Measure, on the film, the error on both direction and verify that each error is lower than 


1,7 cm. In the negative, correct the alignment between the light field and the x-ray field 
as described in section 9.2. 
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11.4.7 BEAM ALIGNMENT CHECK 


1. Switch the collimator lamp on and set the FFD at 105 cm. 
On the tabletop mark the center of the collimator cross. 
Move the FFD to 150 cm and check that the collimator cross remains aligned with the 
previous mark. In the negative correct the tube alignment as described in section 9.3. 
Insert a 24X30 cm cassette into the SFD and. 
Select the film full size and place over the tabletop a target (i.e. a washer) in the center 
of the collimator cross. 
Expose and develop the film. 
Check that the used target appears in the center of the film. In the negative correct the 
alignment of the beam with the cassette center as described in section 9.3. 

8. Without touching the alignment, make fluoroscopy and check that the target appears in 
the center of the monitor. In the negative correct the alignment of the beam with the 1.1. 
center as described in section 9.4. 
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11.4.8 COLLIMATOR ACCURACY CHECK 


1. Insert a 24X30 cm cassette into the SFD. 

2. Select the film full size and check that the size of the irradiated area measured on the 
tabletop) is 20x 20 cm + 17 mm of total error in both direction. 

3. Drive the focus film distance to the maximum value (150 cm) and and check that the 
size of the irradiated area measured on the tabletop) is 20x 20 cm + 25 mm of total 
error in both direction. 

4. Inthe negative, correct the collimator calibration as described in section 14.6. 
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11.4.9 FILM DIVISION ACCURACY CHECK 


1. Insert a cassette into the SFD. 

2. Select the full size and place a target in the center of the collimator cross. 

3. Expose the film and develop it. 

4. Check that the target appears in the center of the film. In the negative, align the 
cassette center with the SFD center as described in section 13.9 of this manual. 

5. Insert a 35x43 cm cassette a select a film division by 5. 


Expose the film and develop it. 
Check the distance between the divisions is correct and corresponding to the 
customer's desire. In the negative, correct it as described in section 13.6 of this 


manual. 
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11.4.10 TOMOGRAPHY LAYER CHECK 


Insert a cassette into the SFD. 

Select the full size and place a tomography phantom in the center of the collimator 
cross. 

Make a tomo exposure with the tomo layer set at a generic value (i.e.100 mm). 
Develop the film and check that the layer that appears on the film corresponds to the 
actual value shown on the CLISIS display. 

In the negative correct the SFD tomography layer offset as described in section 8.12. 


In case the unit is equipped with a Digital Image processor capable to acquire images in 
tomography mode: 


Select the Digital Image processor mode. 

Select the 1.1. full size and place a tomography phantom in the center of the collimator 
cross. 

Acquire a tomography image with the tomo layer set at a generic value (i.e.100 mm). 
Check that the layer that appears on the monitor corresponds to the actual value 
shown on the CLISIS display. 

In the negative correct the DIGITAL tomography layer offset as described in section 
8.13. 
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11.4.11 TILT MOVEMENT CHAIN INSPECTION AND LUBRICATION 


1. Remove the tilting base covers to freely access the tilt chain. 

2. Check the transmission chain tilting the table from the horizontal to the +90° limit stop. 
If necessary, lightly grease as shown in the following figure. Wipe off excess of grease. 
The recommended lubricant is ESSO Cazar K (R310-2026M). 


P 


GREASE 


IMPORTANT NOTICE: 


NEVER OVER-LUBRICATE. 
LUBRICANTS ARE STICKY AND SO TEND TO COLLECT DUST AND DIRT. 


3. Tilt the unit in both direction and check that the chain is well tensioned carrying out the 
following test: 
a. Stop the tilt in the horizontal position. 
b. Move the tube/SFD assembly for the entire length of its travel checking that the unit 
beam does not show and apparent float. 
4. In the negative, correct the tension of the chain as hereinafter described: 
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At the unit back side loosen nut 1 and, at the unit front side, loosen screw 2 as 
shown in the following figure. 


4.2 At the unit back side loosen the locking nuts 3 as shown in the following figure. 
4.3 Increase the tension by tightening screws 4 as shown in the following figure. 
4.4 When the correct tension is reached, tighten the locking nuts 3. 
Tighten at the unit back side nut 1 and, at the unit front side, screw 2. 
(| Maat 

tap 

i 

Ue 

} 
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11.4.12 TUBESTAND CHAIN INSPECTION AND LUBRICATION 


1. Remove the tube stand covers 1 and 2 and the rear cover 3 to freely access the tube 


stand chain as shown in the following figure. 
a ] X m EN 


2. Checkthe tube stand chain tilting the table from the horizontal to the +90° limit stop. If 
necessary, lightly grease as shown in the following figure. Wipe off excess of grease. 
The recommended lubricant is ESSO Cazar K (R310-2026M). 


7 


IMPORTANT NOTICE: 


NEVER OVER-LUBRICATE. 
LUBRICANTS ARE STICKY AND SO TEND TO COLLECT DUST AND DIRT. 
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3. Move the tube stand along the entire travel in both direction and check that the chain is 
well tensioned. In the negative, correct the tension of the chain as hereinafter 


described: 
4. Remove screws 4 to completely free the chain attachment as shown in the following 


figure. 


VÀ 


5. | Remove screws 6 and correct the chain tension acting on nut 7 as shown in the 


following figure. 


6. | Mount back screws 5 and connect the tube stand to the transmission chain by means 
of screws 4. 
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11.4.13 TOMOGRAPHY TOWER CHAIN INSPECTION AND LUBRICATION 


1. Remove the tower chain front cover 3 to freely access the tomography tower chain as 


shown in the following figure. 


N 


Check the tube stand chain and, if necessary, lightly grease as shown in the following 
figure. Wipe off excess of grease. The recommended lubricant is ESSO Cazar K 
(R310-2026M). 
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IMPORTANT NOTICE: 


NEVER OVER-LUBRICATE. 
LUBRICANTS ARE STICKY AND SO TEND TO COLLECT DUST AND DIRT. 


3. | Move tomography tower along the entire travel in both direction and check that the 
chain is well tensioned. In the negative, correct the tension of the chain as hereinafter 
described: 

Position the tube stand with an incidence angle of about 25 ° as shown in the figure. 
Remove screws 4 and correct the chain tension acting on nut 5 as shown in the figure. 


Mount back screws 4 and the chain front cover 3. 
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11.4.14 TUBE/SFD MOVEMENT TOOTHED BELT TENSION CHECK 


1. Remove the main beam rear cover to access the longitudinal movement transmission 
belt as shown in the following figure. 
Drive the tube stand in the middle of its travel. 
Move the tube stand/SFD assembly in both direction and check belts wear; check that 
the belt runs smoothly 

4. Check that the belt is well tensioned with a maximum float of 10 mm as shown in the 
following figure. 

5. Inthe negative, correct the tension of the belt as hereinafter described: 
5.1 Loosen the safety nut 2. 
5.2 Loosen the motor fixation screws 1. 
5.3 Correct the belt tension acting on screw 3 as shown in the figure. 


5.4 Lock the safety nut 2 and the motor fixation screws 1. 
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11.4.15 SFD CASSETTE FORMAT IDENTIFICATION SYSTEM CHECK 


Drive the table to its horizontal stop. 


Insert different size cassettes into the SFD and check that the SFD CPU recognizes all 
cassettes. 


Drive the table to the +90° tilt position and repeat the previous test. 
In case the SFD CPU fails to recognize a cassette format, check the cassette proximity 


switch circuit as described in section 13.3 and carry out a new calibration of the 
cassette format identification system as described in section 13.8. 


11.4.16 SFD CASSETTE LIGHT CELL OPERATION CHECK 


5. 


6. 


4. 


Drive the table to its horizontal stop. 

Insert a 35x43 cassette in the cassette tray, with the 43-cm side in the patient length. 
Move a 10-mm spacer along the cassette side on the cassette tray handle and verify 
that led 7 on the SFD interface board is never set on. That means that the light cell 
safety circuit is correctly activated. Be careful to move the spacer in the way that only 
the spacer can interrupt the light beam. 


If necessary correct the alignment of the safety light cell as described in section 13.9. 
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11.4.17 SFD NEAR FILM SHUTTERS WIRE ROPE INSPECTION AND LUBRICATION 


1. Drive the table to its horizontal stop. 


2. Remove the tabletop assembly carrying out, in the reverse order, the instructions 
contained in section 6.8. 


3. | Remove the SFD upper covers as shown in the following figure: 


4. Visually check the status of the near film shutters wire rope. If necessary, press and 
hold with the fingers some cotton wool and move it along the wire rope. If the traction 
cables is damaged, some ropes composing the wires are broken and should be 
detected by the fingers. 


5. In the positive, replace the near film shutters wire rope as described in section 13.4. 
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11.4.18 SFD CASSETTE DRIVE TOOTHED BELT TENSION CHECK 


1. Drive the table to its horizontal stop. 


2. Drive the tabletop to its external limit stop to remove the internal SFD cover as shown 
in the following figure. 


6. | Move the cassette tray in/out and check belts wear; check that the belt runs smoothly. 
Replace it if necessary. 


4. Check that the belt is well tensioned with a maximum float of 10 mm. In the negative, 
correct the tension of the toothed belt using the following procedure: 


4.1 Remove cover 2 as shown in the following figure. 
4.2 Loosen nuts 5 and 3. 
4.3 Tighten screw 4 until the correct tension is reached. 


4.4 Tighten nuts 5 and 3. 
4.5 Mount the SFD covers. 


i 


NN oP ® = 


CLISIS SERVICE MANUAL Section 11 - pag. 21 / 24 


11.4.19 MAXIMUM COMPRESSION LIMIT SWITCH CHECK 


1. From the SFD keyboard, drive the collimator in the field 


2. Position a wood block under the collimator cone in the way that the compression cone 
movement is not stopped by the lower limit switch. 


3. Drive the compression downward and check that the movement is stopped by the max. 
pressure limit switch as shown in the following figure: 


4. In the negative, replace or adjust the limit switch as described in section 12.3.11. 
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11.4.20 COMPRESSION CONE SAFETY LOCK OPERATION CHECK 


1. From the SFD keyboard, drive the collimator in the field 
2. Position a wood block under the collimator cone. 


3. Drive the compression downward until the max. pressure limit switch stops the 
movement. 


4. Check that it is possible to release with a finger the compression cone safety lock as 
shown in the following figure. 
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11.4.21 TOMOGRAPHY LAYER CHAIN INSPECTION AND LUBRICATION 


1. | Remove the tomography tower back cover 2 to freely access the layer chain as shown 
in the following figure. 

2. Check the tomography layer chain. If necessary, lightly grease as shown in the 
following figure. Wipe off excess of grease. The recommended lubricant is ESSO 
Cazar K (R310-2026M). 


IMPORTANT NOTICE: 


NEVER OVER-LUBRICATE. 
LUBRICANTS ARE STICKY AND SO TEND TO COLLECT DUST AND DIRT. 


3. Move tomography layer along the entire travel in both direction and check that the 
chain is well tensioned with a maximum float of 5 mm as shown in the following figure. 
Remove the rotation lock 3 as shown in the following figure. 

Using a long pin 5, rotate the turnbuckle 4 CW if the tension of the chain must be 
increased or CCW if it must be reduced. 

6. | Mount back the rotation lock 3 and the rear cover 2. 
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